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MEthods
In our institutions till 2013, all donor kidneys were transplanted in its contralateral side (right donor kidney on the left and left donor kidney on the right iliac vessels), and two-point anastomosis technique was used with 6/0 polypropylene suture. However, August 2013 onward, first transplantations to the recipient were performed only on the right iliac vessels, regardless of donor side. Right donor kidneys were transplanted in the right side with upside-down position. All donor kidneys were placed in its desirable position on the right iliac fossa only then after vessels and ureter were anastomosed. Only one anchor suture was taken in the mid part of the recipient's vessel, and anastomosis was started from its proximal part using 6/0 double-arm polypropylene suture in a continuous fashion. The posterior wall was stitched first with one arm and the anterior wall with another arm of a suture. Single knot of the suture was made at its distal end only after releasing the vascular clamp. Ureteroneocystostomy was performed by the modified Lich-Gregoir technique with 5/0 polyglactin suture. In the past 11 years (from August 2008 to April 2019), 698 living-related kidney transplantations were done in Tribhuvan University Teaching Hospital, Kathmandu, and Grande International Hospital, Dhapasi, Kathmandu, Nepal. From 2013 onward, we have started upside-down kidney transplantation. In this period, a total of 299 renal transplantations were performed and were grouped into Standard (Group I -right kidney on the left and the left kidney on the right iliac vessels) and Upside down (Group II -the right kidney on the right iliac vessels) and were enrolled for the study. Their demographic baseline, postoperative graft function, surgical complications, and overall surgical outcome were studied. Statistical analysis was done using (IBM SPSS Statistics for Windows, Version 25.0. Armonk, NY: IBM Corp). The associations between the categorical variables were studied through the Chi-square test or the Fisher's exact test. Independent t-test was applied for the continuous variables if the data satisfied the assumption of normal distribution; Substantially deviated data were analysed by Mann-Whitney U test.
The patient consent has been taken for participation in the study and for publication of clinical details and images. Patients understand that the names, initials would not be published, and all standard protocols will be followed to conceal their identity. The study has been approved by Institutional ethics committee ofInstitute of Medicine Tribhuvandas University Nepal IEC 250(6-11) E2-076/77.
rEsults
Out of 299 kidney transplantations, 228 grafts were placed on the contralateral side and 70 (23.7%) right donor kidneys on the right side of the recipient using upside-down position. In one case, even left donor kidney was placed in the right iliac vessels using upside-down position due to its complex vascular anatomy. The demographic and baseline characteristics of patients were comparable in both the groups, as illustrated in Table 1 . Similarly, postoperative creatinine and surgical complications were not statistically significant between the two groups [ Table 2 ]. Surgical complications even when categorized specifically as vascular and ureteric complications were comparable between the two groups. Graft nephrectomy was needed in one case of Group-I for ischemic graft due to the external iliac artery dissection, and the same case succumbed to death due to the graft loss, ventilator-associated pneumonia, and sepsis. Similarly, one mortality in Group-II was due to the Takayasu arteritis leading to poor graft perfusion with delayed graft function and sepsis because of ventilator-associated pneumonia.
discussion
While using two-point anastomosis technique (we named it as a hanging method), the graft kidney is placed in its position only after the completion of vascular anastomosis. During anastomosis, the kidney should be turned on the left and right to prevent the stitching of the opposite sidewall. In this scenario, not always graft lies perfectly in the iliac fossa. If attention is not applied, the posterior wall of the vessels can be taken on stitch during anastomosis as well as kinking of the vessels can be encountered. None of the cases in upside-down group had renal artery stenosis. In single-suture single-knot technique, the graft kidney is placed in its favorable position before anastomosis. Only one anchor suture away from the surgeon is placed at the middle of the recipients' vessels. Posterior wall anastomosis is done under direct vision with 6/0 polypropylene suture. A knot is approximated only after the release of clamps which prevents purse-string effect [ Figure 1 ]. Modified Lich-Gregoir technique is used for the ureteroneocystostomy using 5/0 polyglactin. The logic of performing upside-down kidney transplantation is that the right iliac vein is more superficial than on its counterpart, so vessels' mobilization is easier. [3] Issue of short length of donor vessels can be solved more easily in upside-down renal transplantation with no increase in vascular complications. [4] [5] [6] Vascular complications during kidney transplantation are mostly due to technical errors. While performing upside-down kidney transplantation, arterial anastomosis lies distal to venous anastomosis which makes procedure more easier. In single-suture single-knot technique, both anterior and posterior arterial walls are visualized perfectly which almost eradicates the chances of stitching the opposite wall and significantly decreases anastomosis complications.
Purse-string effect of the suture is eliminated by knotting after releasing the vascular clamp. All our transplant surgeons are right handed, so it is easier to them to perform transplantation on the right iliac vessels standing on the right side of the patient. Graft lies obliquely and parallel to the right iliac vessels, and pelvis-ureteric angle is more than 120°. Ureteral peristalsis persists even after transplantation and denervation of the ureter so if pelvis and ureter are facing obliquely; it does not cause urinary stasis. [7] Similar to our study, Ramesh S et al. did not find significant differences between postoperative complications between upright and inverted grafts. [3] In our study, three patients in Group-II developed ureteric strictures which required revision ureterocystoneostomy. The ureteric stricture was due to the skletonization of the ureter during harvesting, and nothing was related to the graft position. Simforoosh et al. in their study of 32 right laparoscopic donor nephrectomies with short renal vein underwent upside-down kidney transplantation, found two ureteric complications which were managed surgically. [4] Similarly, Webb et al. did not report ureteric complications in their four cases of upside-down renal transplantation. [5] Although literature is still scarce regarding upside-down renal transplantation, available few studies with limited number of cases have shown it to be comparable with standard technique of kidney transplantation. In our knowledge, this study is largest in number (n = 71) of upside-down kidney transplantation published in literature and also shows no difference in result between the two groups.
conclusion
Our study shows upside-down kidney transplantation using single-suture single-knot technique is easy to perform for right donor nephrectomy with no increase in vascular and ureteric complications.
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